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Summary  Precision  agriculture  has  always  dealt  with  the  accuracy  and  timely  information
about agricultural  products.  With  the  help  of  computer  hardware  and  software  technology
designing  a  decision  support  system  that  could  generate  ﬂower  yield  information  and  serve  as
base for  management  and  planning  of  ﬂower  marketing  is  made  so  easy.  Despite  such  technolo-
gies, some  problem  still  arise,  for  example,  a  colour  homogeneity  of  a  specimen  which  cannot
be obtained  similar  to  actual  colour  of  image  and  overlapping  of  image.  In  this  paper  imple-
menting  a  new  ‘counting  algorithm’  for  overlapped  ﬂower  is  being  discussed.  For  implementing
this algorithm,  some  techniques  and  operations  such  as  colour  image  segmentation  technique,
image segmentation,  using  HSV  colour  space  and  morphological  operations  have  been  used.
In this  paper  used  two  most  popular  colour  space;  those  are  RGB  and  HSV.  HSV  colour  space
decouples  brightness  from  a  chromatic  component  in  the  image,  by  which  it  provides  better
result in  case  for  occlusion  and  overlapping.
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his  paper  presented  automatic  segmentation  and  yield
alculation  of  ﬂower  based  on  shape  analysis.  Yield  esti-
ation  is  a  main  application  of  precision  agriculture  for
he  predication  of  ﬂowers  in  the  ﬁeld  which  are  ready
or  harvesting.  Yield  estimation  is  a  useful  resource  to
dentify  variation  within  a  ﬁeld,  mainly  due  to  man-made
r  natural  source.  In  Fig.  1,  the  basic  block  diagram  of  yield
stimation  is  shown.  This  model  is  useful  for  implementing
icle under the CC BY-NC-ND license (http://creativecommons.org/
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DFigure  1  Basic  model  of  yield  estimation.
y  new  algorithm.  For  implementing  ‘counting  algorithm’
hree  methods  are  generally  used  for  any  object  detection
ntities  such  as  colour,  shape  and  texture.  In  case  of  the
olour  detection,  images  are  converted  into  HSV  image  so
hat  we  can  detect  ﬂower  region  by  selecting  a  particular
ue  value.  HSV  is  a  colour  model  that  describes  colours
hue)  in  terms  of  their  shades  (saturation  or  amount  of
rey)  and  their  brightness  (value  or  luminance).
After  detection  of  ﬂower  in  a  given  image,  they  extract
rom  the  background  using  segmentation  process.  Otsu
hresholding  technique  is  most  widely  used  technique  for
egmentation.  The  segmentation  image  is  called  binary
mage.  It  is  easy  to  count  objects  in  binary  image  using  a
ingle  mat  lab  command.
In  my  research  work,  I  used  circular  ﬁtting  algorithm,  in
hich  a  circle  ﬁts  into  the  ﬂower  region,  such  that  the  center
f  the  circle  is  equivalent  to  the  ﬂower.  By  the  yield  esti-
ation,  one  can  count  the  centre  of  the  circle.  The  colour
eature  is  one  of  the  most  widely  used  visual  features  in
mage  retrieval.  Images  are  usually  characterized  by  colour.
aterials and tool
atlab  software
or  implementing  of  the  COUNTING  ALGORITHM  for  over-
apped  ﬂower,  MATLAB  software  is  used.  MATLAB  Toolboxes,
hich  are  used  for  implementing  algorithm,  have  the  fol-
owing
.  Image  acquisition  toolbox
.  Image  processing  toolbox
.  Curve  ﬁtting  toolbox
mage  acquisition  toolbox
he  experiment  of  counting  algorithm  and  yield  estimation
equires  a  number  of  images  taken  from  the  ﬁeld.  Images
ere  taken  in  parts  of  the  ﬁeld  and  processed  individually.
he  original  images  were  not  used  directly.
T
a
figure  2  Process  ﬂow  chart  for  development  algorithm.
mage  processing  toolbox
he  image  processing  Toolbox  is  a collection  of  functions
hat  support  a  diverse  set  of  image  type  and  extend  the
apability  of  the  numeric  counting  environment.  These  tool-
oxes  support  a  wide  range  of  image  processing  operation
uch  as:
 Noise  reduction
 Image  enhancement
 Image  segmentation
 Morphological  operation
MATLAB  stores  an  image  as  2-  and  3-dimensional  array,
.e.,  matrices  of  real  or  complex  element  for  examining  a
egion  of  pixel,  adjusting  colour  and  contrast  and  create  a
istogram.
urve  ﬁtting  toolbox
he  curve  Fitting  tool  provides  function  for  ﬁtting  curves  to
mage  for  smoothing.  Curve  ﬁtting  methods  allow  you  to  cre-
te,  access,  and  modify  curve  ﬁtting  objects.  Curve  ﬁtting
bject  can  be  obtained  with  the  MATLAB  methods  command.
or  example,
 =  ﬁttype  (′a  ∗  x2 +  b  ∗  exp(n  ∗  x)′);  methods(f)
ethodology
eveloped  methodhe  various  steps  included  in  the  experiment  of  detecting
nd  counting  the  number  of  ﬂower  are  shown  below  in  the
orm  of  a ﬂow  chart  (Fig.  2).
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for  developing  counting  algorithm.
Table  1  Summary  of  accuracy  for  all  type  of  ﬂower.
S.  NO.  No  of  image
processed
Flower  type  Accuracy
1  15  Yellow  Gerbera  92.30%
2 20  Yellow  Marigold  95.00%
3 10  Coltsfoot  90.64%
4 10  Dandelion  89.50%
5 10  Buttercup  89.57%
6 20  White  Narigold  87.53%
7 10  Red  Gerbera  92.90%
8 7  Water  Lily  82.48%
S
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FFigure  3  Experiment  result  
Experimental result
The  designed  MAT  lab  system  has  produced  the  desired
results.  Total  images,  containing  ﬂowers  with  pink,  red  and
yellow  colours,  were  tested  in  the  system.  The  detection
precision  was  100%  of  all  the  colourful  ﬂowers.  In  the  case
of  counting  the  ﬂowers,  the  system  accuracy  was  100%  for
red  and  yellow  ﬂowers.
Accuracy  of  counting  algorithm
Circle  ﬁtting  algorithm  using  CHT  ﬁts  the  circle  over  each
ﬂower  region.  Each  circle  has  its  centre  point.  In  the  ﬁnal
step,  we  count  the  number  of  ﬂowers,  which  is  equivalent
to  the  number  of  centre.
Accuracy  = [ Algorithmic countManual count
] ∗  100
The  number  of  ﬂower  is  processed  using  image  analy-
sis  for  counting  purpose.  The  image  undergoes  with  several
steps,  and  ﬁnally  we  got  the  result  (Fig.  3).
ConclusionIn  this  research,  the  system  is  able  to  fulﬁl  the  research
objective  by  detecting  and  counting  the  ﬂowers  from
playhouse  images.  The  study  has  once  again  proved  that
computer  vision  can  be  effectively  used  in  yield  prediction.
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Overall accuracy for development algorithm = 90.10%.
omewhere,  the  result  was  affected  by  on  ﬁeld  conditions.
fter  colour  segmentation  based  image  circle  ﬁtting  algo-
ithm  was  applied  and  then  counting  can  be  done  (Table  1).
uture workresent  study  suffers  from  some  on  ﬁeld  conditions.  In  fur-
her  studies  by  future  enthusiasts,  these  issues  could  be
ddressed.  Also,  advanced  techniques  such  as  soft  comput-
ng  will  improve  early  yield  predictions  with  precision.
